ABSTRACT
authors have shown a low correlation coefficient between pollen and allergen levels, other have revealed the presence of the allergens in the environment before and after the pollination period [1] [2] [3] 10 , 11].
Most of the allergens have molecular weights of less than 100 kDa, and they can easily enter the respiratory airway [3, 6] . The exposure to allergens can be measured by quantification of the pollen allergens in the air [3, 6] . Some studies have shown a better correlation between allergic symptoms in patients sensitized to pollens and pollen allergen levels, than with the number of pollen grains [2, 4, 14] .
The aim of the present study was to quantify total allergen and major allergen levels in the air of 
Filter Extraction and Allergen Quantification
A total of 111 PTFE filter membranes were collected and individually extracted in tubes containing 0.5 ml of 0.01M phosphate buffered saline (PBS). Each tube was stirred until the filter was completely wet and incubated overnight in a Rotary mixer (Labinco B.V., Breda, The Netherlands) at 4ºC. Samples were then centrifuged and the supernatant was collected and processed immediately to avoid loss of allergenic activity. Total allergenic activity and allergen content were measured in eluted samples using validated enzyme-linked immunosorbent assays.
Total Phleum and olive pollen allergenic activity were measured using In house reference were measured using the manufacturer's instructions. Positive and negative controls were also included. The percentage inhibition was calculated using the corresponding inhibition curve determined from the analyzed pollen. Allergen concentrations were extrapolated using the standard curve and were based on the inhibition capacity; the final results were expressed in micrograms of allergen per milliliter.
Emergency department visit data
The Hospital Complex of Cáceres covers an area of approximately 10,500 m2 and 196,000 inhabitants in southwestern Spain and consists of 2 hospitals in the center of the city. A record was made of all the visits to the emergency room for asthma during the months of April to June 2011. The computer record of the admission department of the emergency department was reviewed. Subsequently, the emergency department files and the medical reports of the cases were reviewed to select those compatible with an asthmatic exacerbation. The study was approved by the ethics committee of the hospital.
Statistical Analysis
Correlations between pollen grain concentrations, aeroallergen levels and asthma exacerbations were analyzed using the GraphPad Prism software for Windows. The Pearson rank correlation and P values were obtained for each analysis. exacerbations. This correlation was significantly higher with a 3-day deviation from exposure to pollens or allergens. Positive correlation between olive pollen counts and the number of visits was also observed. This correlation was significantly higher with a day deviation from exposure to pollens, or 6-days deviation from exposure to olive allergens. These results are in agreement with previous studies analyzing the association between asthma exacerbations and grass or
Quercus spp. pollination in the United States [23] , grass pollination in Australia [24] or grass and Urticaceae pollination in Spain [25] [26] [27] . The delayed allergic response (asthma exacerbations and daily records of symptoms) after pollen or allergen exposure has been also the allergenic potency obtained by the HIALINE Working Group in a multicenter study developed in 10 European countries (2-2.5 pg Phl p 5/pollen grain) [31] .
The olive pollen potency obtained in Cáceres during the period analyzed is higher than the obtained by other authors [5] . During 11 days, between the 5th and the 25th of May, the threshold levels of total olive allergen (maximum peak of 153 ng/m 
